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Abstract:  Innovation enables organisations to endure by responding to 
emergence and to improve efficiency.  Innovation in a complex organisation can 
be difficult due to complexities contributing to slow decision-making.  Complex 
projects fail due to an inability to respond to emergence which consumes 
finances and impacts on resources and organisational success.  Therefore, for 
complex organisations to improve on performance and resilience, it would be 
advantageous to understand how to improve the management of innovation and 
thus, the ability to respond to emergence.  The benefits to managers are an 
increase in the number of successful projects and improved productivity.  This 
study will explore innovation management in a complex project based 
organisation.  The contribution to the academic literature will be an in-depth, 
qualitative exploration of innovation in a complex project based organisation 
using a comparative case study approach. 
Keywords: Innovation; Adoption; Complexity; Complex Adaptive Systems; 
Complex project based organisations. 
 
1 Introduction 
Innovation can reduce project failure and improve organisational success and capability 
(Pierpaolo, 2011; Van de Ven et al., 1999; Schumpeter, 2003).   The mechanisms associated 
with innovation are complex: involving non-linearity, uncertainty, risk-taking, decision-
making and emergence (Pierpaolo, 2011; Camisón and Villar-López, 2014; Van de Ven et 
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al., 1999).  Innovative behaviour observed in complex organisations has been explained 
using complex adaptive system (CAS) theory (Garud et al., 2011; von Krogh and Roos, 
1995).   
Complex projects fail in terms of budget, scope and time; costing organisations 
considerably (Ivory and Alderman, 2005).  Cooke-Davies et al. (2007) highlighted that 
CAS theory could be useful to create improved methods to manage complex projects. 
Therefore, innovation and CAS theory could be useful to improve on the performance and 
resilience for complex project based organisations (CPBOs).  This study explores 
innovation through the lens of CAS theory.  This paper provides a summary of this research 
at a development stage, outlining the extant literature on innovation and complexity theory 
and the proposed research approach.   
Innovation is found in managerial (administrative; process related) or technical 
associated tasks (OECD and Eurostat, 2005).  Managerial innovation is viewed as a 
requisite for ensuring technical innovations are adopted successfully (Damanpour and 
Aravind, 2011; Daft, 1978; Utterback, 1994).  Managerial innovation has not been widely 
examined, and innovation appears to have not been explored in the context of a complex 
organisation like a complex project based organisation (CPBO) (Akgun et al., 2014; Raisch 
and Birkinshaw, 2008; Damanpour and Schneider, 2009).  It is also not clear if managerial 
innovation precedes or works in parallel or follows technical innovations.  Therefore, it is 
unclear on how a CPBO could resolve the tensions of managing innovation while 
maintaining normal operations.    
While it is understood by some that to be innovative is to accept failure, this is not 
practical to be the norm for most organisations, (Van de Ven et al., 1999; Christensen, 
1997) and particularly so for government organisations spending public money.  Therefore, 
to continue investing in projects that might fail due to their innovation (or uncertain) 
platform, it is important for the organisation to understand how to positively influence the 
management of innovative projects.  Similarly, for complex projects, improved methods of 
management are needed to reduce failure.  It is thus, suggested that managing complex 
projects in a way that enables innovation, may improve performance by being able to adapt 
to emergence and uncertainty.  By understanding how, the organisation can develop 
policies to enable and to support this practice or relationship.  By understanding how not 
to, the organisation can predict projects that might go astray and manage it accordingly.      
2 Current Understanding 
Complexity in organisations has many attributes: uncertainty, ambiguity, non-linearity, 
emergence, numerous stakeholders and inter-connections (Cooke-Davies et al., 2007).  The 
mechanisms associated with innovation are not fully understood, though they are clearly 
complex.  Complexity theory attempts to provide an understanding of complex 
organisational structures and behaviours and therefore, could be useful in developing a 
definition for the mechanisms associated with innovation (Cooke-Davies et al., 2007; 
Pierpaolo, 2011).   
Innovation 
Innovation is an improvement that is new or significant and it is either, or a combination 
of, product, process or organisational innovations (OECD and Eurostat, 2005).  
Innovation provides a unique response to emergence and improves efficiency; otherwise 
the organisation can fail (Cooke-Davies et al., 2007), as without innovation, they become 
 unable to meet a performance gap (Damanpour and Aravind, 2011); for example, 
Polaroid (O'Reilly and Tushman, 2013). Successful innovation in a complex organisation 
can be difficult due to structural complexities and slow and difficult decision-making 
(Head, 2010; Williamson, 2011; Ivory and Alderman, 2005).   
Complex projects continue to fail in terms of budget, scope and time deliverables 
costing organisations and industries considerably (Williamson, 2011; Ivory and 
Alderman, 2005).  A reason for the failure has been identified to be an inability to 
effectively respond to emergence, for which innovation can be a key requirement and 
because innovation frequently fails (Christensen, 1997; Cooke-Davies et al., 2007; 
Schumpeter, 2003). While CAS theory has been applied to understanding innovation in 
product focussed organisations (like 3M, Garud et al. (2011)), it appears to have not been 
applied to a project based or service oriented organisation like a government owned 
CPBO and utility.  Therefore, it is unclear on how a CPBO could resolve the tensions of 
managing for innovative outcomes from initiation through to adoption while continuing 
to maintain normal operations (including project delivery in a complex environment).    
Complex Organisations 
Garud et al. (2013) labels four complexity and innovation related constructs that should 
be harnessed to sustain innovation: evolutionary (feedback), relational (social, 
environment and technical), temporal (dynamic, non-linear) and cultural (context).  
Curlee and Gordon (2010) suggest to manage for complexity successfully requires 
flexibility, clarity and trust.  In attempting to understand what organisational structures 
can accommodate complexity, von Krogh and Roos (1995) suggests that a successful 
complex organisation, based on CAS, has three actors involved in all aspects of the 
organisation: the deciders, thinkers and doers.  For where knowledge creation is required 
to improve performance based on a driver from the environment (performance gap), the 
deciders facilitate by directing the thinkers and the doers.  Having these actors involved 
in all aspects of change, creates flexibility, clarity and trust. Therefore, an important 
consideration are the roles of the people involved in the innovation (Curlee and Gordon, 
2010) (Garud et al., 2011).   
The theoretical framework for this study is thus based on CAS. The CAS model is 
extended to include the driver and the organisation’s performance to form a feedback 
loop. Thus, creating an innovation cycle based on CAS theory (Camisón and Villar-
López, 2014) (illustrated in Figure 1).  This understanding of how complexity could be 
successfully managed, is used in the research design to inform which participants should 
be sampled and in the analysis of the project team structures to determine how the 
structure might have influenced success in a CPBO. 
 
 
Figure 1:  Structure of a complex adaptive organisation (adapted from Figure 10.9 and 10.11 in 
von Krogh and Roos (1995: 178, 182)) 
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Research Question 
Given the insufficient grounding of the theoretical perspectives of CAS to explain the 
behaviour of innovation processes in a CPBO, this research is aimed at the exploratory, 
inductive level.  The study will build upon previous theoretical perspectives of CAS and 
innovation to explain the behaviour of CPBOs when managing for innovation;  
 
‘How does complex adaptive system theory inform the mechanisms of innovation in 
complex project based organisations?’ 
‘How can managing for innovation from a complex adaptive system perspective influence 
project success in a complex project based organisation?  
3 Research Design 
Given the nascent field of both innovation and complexity theories and the inconclusive 
results of some research regarding the relationship between innovation, complexity and 
performance, as well as the novel approach of this conception, an exploratory, qualitative 
study is appropriate (Creswell, 2009).  A case study method has been chosen because the 
boundary between the context (the complex organisation) and the unit of analysis 
(innovation process) is not well defined and the phenomena being studied is based on actual 
or ‘real-life’ practice (Yin, 2009; Eisenhardt, 1989).  A CPBO that attempts innovation has 
been purposefully chosen for the research site and is convenient to the primary researcher.   
Data collection will include the words used in the organisations documentation, a series 
of interviews and a focus group.  To determine the key events that led to the adoption of 
the innovation (or otherwise), a critical incident technique will be used to design the 
questions for the interviews and focus groups.  The sample projects will be purposively 
chosen to be innovation based projects.  The data will be analysed to develop the key 
constructs associated with innovation adoption.  A pilot case study will test the interview 
and focus group questions and research design.   
Interview & Focus Group approach 
The questions have been developed using the critical incident technique (CIT) as the 
purpose of the examination is to advance the organisation’s development by learning from 
its experience of undertaking innovation related interventions (which provide a significant 
contribution to a task or phenomena) (Davis, 2006; Gremler, 2004; Flanagan, 1954).  CIT 
is also useful for exploratory, inductive styled research.  The purpose of the research is to 
fully understand by exploring the events in order to identify and potentially, resolve the 
problem of insufficient or difficult innovation adoption for which CIT is most suited.    
Through the CIT technique, the participants are asked to tell their story about the project 
and to determine what are effective or ineffective behaviours or contributing factors 
(Gremler, 2004).  The critical incident, in this case, is defined as the event or behaviour 
that influenced the implementation of the innovation based project.   
Sampling strategy 
The sample case studies will be purposive and selected for their atypical case structure to  
provide depth and breadth of information and in the management practices that were used 
(Flyvbjerg, 2006).  The purposive rather than random sampling technique is more likely to 
establish valid cases.  This case selection strategy will enable the deeper causes for the 
 innovation management problem to be revealed and will enhance the generalisability of 
the research findings.   
The sample for the interviews will be purposive and cascade.  The initial selection will 
be based on the current and past managers involved in the project or program who will 
identify who they think should be involved.  Given the basis of CAS stating that a decider, 
thinker and doer are all required for successful outcomes, it will be critical that each role 
is represented in the sample population (refer to Table 1).      
 
Table 1:  Participants in the data collection 
Role in 
organisation 
Role in 
CAS 
Activity Department 
Interview / 
Focus Group 
Re
sea
rch
 
Pla
nn
ing
 
Pro
jec
t 
De
liv
ery
 
Op
era
tio
ns 
Po
rtfo
lio
 
Ma
nag
er 
Operator Doer Focus      
Professional  Doer/ 
Thinker 
Focus      
Team Leader Thinker Focus & 
Interview  
     
Manager  Decider Interview      
General Manager Decider Interview      
CEO Decider Interview  
Data Analysis approach 
The audio and notes will be transcribed into words for analysis using NVivo for line-by-
line coding in order to develop common elements.  Coding will be undertaken in an 
inductive approach where the data will be examined without priori established themes 
(Spiggle, 1994).  The video would be used to analyse behaviours in response to questions.  
To demonstrate reliability, two other coders will conduct coding on a portion of data and 
the coefficient of agreement determined.  To demonstrate reliability, the same methodology 
will be used on at least one other case to illustrate consistency.    
Pilot case study 
A pilot program is proposed involving two (2) interviews and document record reviews on 
one case.  The chosen case project implemented a new and different way of obtaining 
analytical data in real time which was developed by a research team.  The take-up of the 
use of the data by planning and operations has been problematic.  The project has also 
undergone several phases using different management techniques that will be explored 
from initiation to implementation.  One of which has recently been adopted and so 
exploring the history and tracking how this progressed in the past and over the next year 
or two will provide interesting, comparative data.   
4 Discussion of findings 
A conceptual model influenced by Curlee and Gordon (2010), Camisón and Villar-López 
(2014) and von Krogh and Roos (1995) that describes the relationships associated with 
innovation in a complex context is proposed to form the basis of this study (refer to Figure 
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2).  The model involves the constructs of innovation driver (initiation), organisational 
structure (context), decision-making and performance.  The constructs form a continuous 
improvement process where the outcomes (performance) are fed back to drive the need for 
further innovation.  
 
 Figure 2:  Conceptual model of the innovation cycle to be explored in this study 
5 Contribution 
Previous research in the field of innovation has primarily focussed on quantitative 
approaches (eg Damanpour and Schneider (2009)) and has not fully explored innovation 
in a complex context.  This study will be qualitative to fully explore and provide an in-
depth analysis of the relationships between the constructs of innovation processes in a 
CPBO.  This study will further the understanding of the structures, mechanisms and 
relationships of innovation in complex organisations.  
At this stage in the research, the benefits to managers of reducing the barriers associated 
with innovation in a CPBO are an improved ability to tackle emergence, an increase in the 
number of successful projects and to improve productivity (Kapsali, 2011; Liu and Leitner, 
2012; Strumsky et al., 2010; Head, 2010).  By understanding the mechanisms and drivers 
of innovation, management systems and organisation structures can be tailored 
accordingly. 
The disadvantages of a purposive, convenience sample are that the results may not be 
generalisable or readily transferable to other populations (Marshall and Rossman, 2011).   
The disadvantage of a case study can be due to poor case selection as well as the large 
amount of data that is gathered that requires processing.  To overcome case selection issues, 
pilot work will be conducted to confirm the cases will provide sufficient depth of detail in 
each of the constructs.   
6 Conclusion 
The conceptual relationships explored in this study are based on the framework of a 
complex adaptive organisation (von Krogh and Roos, 1995; Cooke-Davies et al., 2007).  A 
conceptual model has been proposed to form the basis of this study which involves the 
constructs of innovation driver, organisational structure, decision making, and performance 
(illustrated in Figure 2).  An exploratory, comparative case study approach is proposed as 
the research method to establish the mechanisms and behaviour of innovation adoption in 
a complex organisation.  The benefits to managers of reducing the barriers associated with 
• Environment
• Feedback
• Performance gap ‐ Expectations & 
Disappointment
Innovation 
Driver
• Culture
• Identity
Organisation
al structure
• Power
• Strategic 
Direction
• Priorities
Decision 
Making
• Competence
• THINK
• DO
• Efficiency
Performance
 innovation in projects are an improved ability to tackle emergence, an increase in the 
number of successful projects and to improve productivity. 
7 Areas for feedback & development 
Feedback is sought to ensure the current understanding is complete, the contribution is 
correct and the conceptual model, research design and interview questions are appropriate. 
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